This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



BORE = 04.01.76 
*SU-ol2-OG4 



348238/18 HO) Q49 " 

BOREHOLE REINFORCE 

04.01 .76-SU-308922 (26.05.78) E21b-29 
Well tubing patcher withcollet - has bush slotted to take rod pin and 
so reduce oxiol load during patch placing H 



The patcher comprises a rod connected to an adapter and 
piston concentric within a cylinder and alio ha* a thrust 
sleeve with expander cone fitted to it, and a collet head 
and collar component. To place the patch accurately and 
securely, the axial load has to be reduced. This is achie- 
ved by slotting the bush lengthways and providing the rod 
"*\ a pin arranged in the slot. 

_Jails 

Once the patch has been positioned over the defect, 
hole, dent etc. in the tubing, the bottom cylinder is ener- 
gised so as to raise the collet, held shut by the collar. 
Once the collet enters the crimped patch sleeve, a pin 
contacts the collar and strips it off the flexible end of the 
collet thus enabling this to spread out and in so doing 
clamp the crimped patching tube securely to the inside of 
the well tubing. The smoothing action is completed as the 
collet rises further up inside the patch tube. 

Axial load is governed by the stiffness of the path and 



H(1-B3C, 1-C1). S < 

remains at a constant level so that the patcher .works rel- 
iably and accurately, placing the patch in the precise loc- 
ation within the tubing, even at depth and in narrow tubing. 
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1 

M3o6peTeHRe otbochtcb k ycxpoftcTBaM, 
npHMeHHewM b He$TflHoB npoMutuneHHOC- 
th npH pcwoHTe KonoHtoi TpyO b Oypo- 
bux m 3KcnnyaTaUHOHNUX CKBaxHHax. 

H3BeCTBO yCTpOftCTBO JUI* yCTaHOBKM 5 

MeTajuwiecKoro nnaCTupx BHyrpk Tpy<5u, 
cojqepflta&Dee aJxacTH^Hbifl . ©arm oh c »a- 
k oct bio, pacnofloxeBMti! BHyrpx ycTaHas- 
jiHBaeMoro njiacrupa, BunoAHeHHoro b 
BHjae ro^pupOBBRBorO naxpytSxa flj . w 

HeqocTaTKOM 9Toro ycxpoflcTBa HBJifl- 
eTCfl HeB03M0XB0CTb oOecneieHH* paBHo- 
MepHoro pacnmpeflMH rofrpHpoaaHHoro naT- 
py6xa no ero AimBe* 

HaHGonee OrataxKM peueHueM k npeana- 
raeMony MaoepereHxv mnnvzc* ycTpoa- 
ctbo juih ycTanoBKM MerajuiHiecxoro 
n/iacT«p« BHyTpn TpyOu, BKJDOuajomee 
uitok, coeAsiReHBuft c nepesoAHHKOM m 
iropumeM* kohuchtphhho pasnetaeHHUM b 
uKjiKHjxpe f pacnopHyio BTynxy, Ha x'-ro- 
poB ycTaMOBJieHu pacumpnocoHA xonyc, 
uaHroBaB ronoBxa m otoflMa £]. 

HeAOCTBTKOM yCTpOBCTBa ABJIReTCH 

HHaxan KajiexxocTb paoora, Tax xax . 
npx BxoJweuHH b ro^pHpoBaHHuB Jiarpy- 
ook paciiupfuoqencft MHorocexTopHofl ro- 
jiobkh MHoroKp&THO yBejiHHHBaeTC n oce- 
Ban Harpy 3 it a Ha TpyOti, npOTHrHBa»- 
uuie ronoBxy. Me pea naTpyOox . ^ 
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UeJib H3o6peTeBHH - noBumeHHe Hanex- 
hocth paooiu ycTpoficTBa aa cuer CHH- 
mettHH ocesux Harpyaox. 

3xo jiocTHraeTcn TeM« *to pacnopHaa 
BTyjixa Bwnon«eHa c npoAO/ibHoft npo- 
peawo, a ojtox c BUCTynoM, pasMetaeHHHM 

B npopeSH BTyJIKHV 

Ba ^epTexe HSoGpaxBHO ycxpoflcTBO 
xuift ycTaHOBXH MBTaJintt^iBCXoro nnacTH- 
px BHyxpH Tpy&a, nponanbHHB paapea. 

yqTpoBcTBO KMeeT nepBBOAHHK 1 c ynop- 
hum ftyp-roM 2, crroK 3 c noptuneM 4 , 

BBaHMQAeBCTBynCHM C nQABHKHUM 4iHJlMH- 

npoM 5, xecTKoro xoxyca 6, BunoJineH- . 
Horo 3a oaho uenoe c HHorocexTOpHOft 
ynpyropacnofpjBooteftCB oaHroBofl tojiob- 
xoa l f sa^MKCHpoBaHHOB npa TpaHcnop- 

THpOBaHHH B C ma TOM COCTOXHHH UHJ1HH" 
APH^eCKOB O6O0MOA 8, yCTBHOBJieHHOB 

c bosmoxhoctbk) ocesoro nepeMemenHfl Ha 
pacnopHofl BTyiixe 9 f pacnonoxeHHoB Mex- 

XJy UHJIHHJXPOM H XCCTKHM KOHyCOM. ToQ~ 

pHp ob a h hub naTpyOox 10, rbjihwhBch 
aaroTOBxofl MeTamiHMecKoro ruiacTbipa, 
pacnonoxeH npH cnycxe b ckbsxh Hy Mexny 
ynopHUM 6ypTOM 2 h xbctkmh xoHycoM 6. 
B pacnopHon BTyjiKe 9 HMeeTcn npoaonb- 
Hoe okho 11 f Mepea KOTOpoe BucTyna- 
eT Hapymy UTUpb 12, xcctko aaKpenJieH- 
uufl na nrroice. 
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VcTpoflcTBO an* ycTanoBKM MeTaruiH- 
;oro imacnpM Bttyxpu xpyew pa6oxa- 
t, enenyo0U4 oopaBOM. ycxpollcxBO c 
ro^pMpOBANioM naxpyoicow 10 cnycKaioT b 
cKiaxMHy Tax, vto&a cepenHH* ro*pHpo- 
•aHHoro naxpy6xa coBnaJia c cepeflH.Hoft 
AetexTa b xowonne rpyo. 3aTeM HacocoM 
co3*a»t pa6onee aaBJfeHHe b uM/iHiuipe 
S npB paooieM *aB*eHHH uhjihhap nepe- 
mwctcb b CTOPOHy ro^pxpoBaHHoro nax- 
pyoaa, xonxan nepen coooh xecxxHA ko- 
Hyc 6 n uanroByw roJioBxy 7 , cxaxyw 

OOOflMOfl 8. 

npM 3tom uHJWHnpMMecKan o6oftMa o H 
WTHpb 12 cttnH*a»TC*i paccxoHHHe Mexny 

HKMM B HCXOflHOM IlOJIOXeHHH PdBMO paC- 

ctohhhio ot Topua rofcpHpoBaHHoro naT- 
pyora 10 no HaHCSOJibwero nonepeiHMKa 
uaHroBOB roJiOBKH 7. Kax xojibxo uaHro- 
'Ban ronoBKa BaxoflHX b roGpxpoBaHHuA 
naxpyfiox no cBoero HaHCOJiHiiero none- 

peHHHKa, «™PB 12 BXOflMT B XOHXBKX C 
UMJlHHOPMMeCKOlt OOOflMOft 8 M CHKMaeT 

ee c ynpyroro Konua uaHroBoft tojiobkh. 
UaHroaaii ronoBKa ynpyro: pacuHpweTCH # 
pacnpaBnneT ro$pH pob a hhh A naxpyCox 
jio Kpyrnoro ce^eHH*, npHXHMan ero k 
BHyrpaHHeft noaepxHocTH peMOHXHpyewoft 
TpyOu. . npH Aaji&HeftuieM hbhxchhh xecx- 
Koro Kowyca m uafiroBofl rojiOBXH BHyxpH 
rotpMpoBaMHoro naxpyoxa, nocJiejiHHA 
^TTpWMrttoeTCR m paBHOHepHO Ha Bceft 
a* Sim He npMXHMaexcfi k peMOHXHpye- 
xpyoe . npM bxom ocesan Harpy 3Ka 
Ha ycTpoflcTBO onpeaejifleTCH b ochob- 
hom wecTKocTbio ro$pHpoB aHHoro naxpyOKa 
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h ocxaexca npHMepHO nocxoflHHOtt. 6Jia- 
roxiapu cHHieHHW oceBUx HarpyaoK Ha. 
ycxpoflcxBO, noBtanaercn HaaexHocxb ero 
paeoxbi h oho Moxex ycneniHo npHMeHHXb- 
en nnn ycTaHOBKH n/iacxwpeA b cxBaxH- 
Hax oojibaieft rJiyCHHH h b TpyOax MeHb- 
mero jwaMexpa, w> cyutecxBeHHO pacnm- 
pneT o6JiacTb npHMeHeHHfl ycxpoacxBa 
3Toro Haana^eHHH h ooecneuMX nony<ie- 

HHe BUCOKOrO TeXHMKO-3KOHOMMMeCKOrO 

34>4>exxa. 



OopMyjia HsoOpexeHHH 

ycxpoHcxeo on* ycxaHOBKH Mexa/uiH- 
MecKoro luiacxupH BHyxpn TpyOu, bxjho- 
nawmee uixok, coe*HHeHHUfl c nepeBonHH- 
kom h nopumeM, KOHi^eHxpH«iHO paBMcmen- 
hum b uHJiHHjipe« pacnopHyio Bxy/ixy, Ha 
koxopoft ycxaHQBJieHhi pacuiMpftiotnHA xoHyc, 
uaHroBan ronoBKa h oooftMa, o x ji h - 
MawmeecH xeM, vxo, c uejiwo no- 
BtaueHBH HamexHOCXH paooxu ycxpoflcxBa 
sa cneT cHHxeHHa oceBux warpy sok, pac- 
nopnafl Bxy/ixa BMnojiHena c npoaojibHoft 
n pope 3 bio, a uixok - c BbicxynoM, paa- 
MemeHHUM b npopean BxynxH* 

HCXOHHHKH HH0Op.MaUHH # IlpHHHXbie BO 

BHHMaHHe npH BKcnepxHae: , 

1 4 Chaopob «,A. BoccxaHOBJieHHe rep- 
MeXHHHOCXH o6caAHt*x xonoMH B He^Xfl- 
hux h raaoBux cicBaxHHax. CepHH ,, Bype- 
HHe". BHHH03Hr, M., 1972, c. 56. 

2. naxeHX CU1A H 3179169, kji. I66rl4 
1965. 
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CocTaBHTenb B . EopHCKHtia 
PeflaKTop.Ji.jiaiiiKOBa Texpej 3, » aHTa KoppeKTop M.fleM«HK. 



3aica3 3421/30 THpax 734 noanHCHoe 
UHHMIIH TocynapcTBeHHoro KOMHTeTa CoueTa Mhhhctpob CCCP 
no AejiaM HsodpeTeHttft m otkputha 
113035, MocKBa, X-35, PaymcKaw w aft., *.4/5 

4>*uiHan nnn M naTeH T ", r. ymrop6ji, yji.IlpoeKTHaii, 4 
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(54) DEVICE FOR PLACING A METAL PATCH INSIDE A PIPE 

1 

The invention relates to devices used in the oil industry for casing repair in drilled and 
development wells. 

A device is known for placing a metal patch inside a pipe that contains an elastic 
inflatable bag with liquid located inside the patch to be placed, implemented in the form of a 
corrugated sleeve [1]. 

A disadvantage of this device is that it is impossible to ensure uniform expansion of 
the corrugated sleeve over its length. 

The design closest to the proposed invention is a device for placing a metal patch 
inside a pipe that includes a rod joined to an adapter and a piston concentrically disposed in a 
cylinder, a spacer bushing with an expanding cone, a collet head, and a holder mounted 
thereon [2]. 

A disadvantage of the device is the low operational reliability, since as the expanding 
multisector head enters the corrugated sleeve, there is a many-fold increase in the axial load 
on the pipes pulling the head through the sleeve. 
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The aim of the invention is to improve the operational reliability of the device by 
reducing the axial loads. 

This is achieved by the fact that the spacer bushing is implemented with a 
longitudinal slot, while the rod is implemented with a lug disposed in the slot of the bushing. 

The drawing depicts the device for placing a metal patch inside a pipe, in longitudinal 
section. 

The device has adapter 1 with thrust shoulder 2, rod 3 with piston 4, engaging 
movable cylinder 5, rigid cone 6 that is implemented integrally together with multisector, 
elastically expanding collet head 7, secured in the compressed state during run-in by 
cylindrical holder 8, mounted so that it can move axially on spacer bushing 9, disposed 
between the cylinder and the rigid cone. Corrugated sleeve 10, which is a metal patch blank, 
is disposed between thrust shoulder 2 and rigid cone 6 while being lowered into the well. 
Spacer bushing 9 has longitudinal port 1 1 through which pin 1 2, rigidly attached to the rod, 
projects out. 
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The device for placing a metal patch inside a pipe operates as follows. The device 
with corrugated sleeve 10 is lowered into the well so that the middle of the corrugated sleeve 
coincides with the middle of the defect in the string. Then the working pressure in cylinder 5 
is created by a pump. At the working pressure, the cylinder moves toward the corrugated 
sleeve, pushing ahead of it rigid cone 6 and collet head 7, compressed by holder 8. 

In this case, cylindrical holder 8 and pin 12 approach each other; the distance between 
them in the initial position is equal to the distance from the end of corrugated sleeve 10 to the 
largest cross section of collet head 7. As soon as the collet head enters the corrugated sleeve 
up to its largest cross section, pin 12 makes contact with cylindrical holder 8 and detaches it 
from the elastic end of the collet head. The collet head is elastically expanded, straightens 
out the corrugated sleeve to a circular cross section, squeezing it against the inside surface of 
the pipe to be repaired. As the rigid cone and the collet head move further inside the 
corrugated sleeve, the latter is straightened out and is squeezed against the pipe to be repaired 
uniformly over its entire length. In this case, the axial load on the device is determined 
mainly by the rigidity of the corrugated sleeve 
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and remains approximately constant. Because of the reduction in axial loads on the device, 
its operational reliability is improved and it can be successfully used for placing patches in 
deep wells and in small-diameter pipes, which substantially extends the range of application 
for this type of device and provides considerable technical and economic advantages. 

Claim 

A device for placing a metal patch inside a pipe, including a rod joined to an adapter 
and a piston concentrically disposed in a cylinder, a spacer bushing with an expanding cone, a 
collet head, and a holder mounted thereon, distinguished by the fact that, with the aim of 
improving the operational reliability of the device by reducing the axial loads, the spacer 
bushing is implemented with a longitudinal slot and the rod is implemented with a lug 
disposed in the slot of the bushing. 

Information sources considered in the examination: 

1. I. A. Sidorov, Repairing Casing Leaks in Oil and Gas Wells. Drilling Series, [in 
Russian], VNHOENG, Moscow (1972), p. 56. 

2. US Patent No. 3179169, cl. 166-14, 1965. 
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